Enzymes of the contact phase of blood coagulation: kinetics with various chromogenic substrates and a two-substrate assay for the joint estimation of plasma prekallikrein and factor XI.
Kinetic constants (Km and kcat) of kallikrein and factor XIa for the chromogenic substrates H-D-L-prolyl-L-phenylanyl-L-arginine-p-nitroanilide (S-2302) and L-pyroglutamyl-L-propyl-L-arginine-p-nitroanilide (S-2366) were determined. The determined constants allow the use of S-2302 and S-2366 in an assay that leads to the joint estimation of factor XI and prekallikrein in activated plasma. The assay reports approximately 3.1 micrograms/ml factor XIa and 34.5 micrograms/ml kallikrein in kaolin-activated plasma (kaolin content 2 mg/ml). The dual-substrate amidolytic assay shows good correlation with the coagulant assay of both factors (0.92 with the prekallikrein assay and 0.98 with the factor XI assay). It is capable, through the joint estimation of factor XI and prekallikrein levels, of differentiating among plasma samples deficient in components of the contact phase of blood coagulation. Kinetic constants of factor beta-XIIa (factor XII fragment) for these substrates and for N-benzol-L-isoleusyl-L-glutamyl-glycyl-L-arginine-P-nitro ani lide (S-2222) were determined, and they allowed the assessment of the contribution of this factor to this assay and its estimation in the activated phase.